The rhizosphere, which is the region of soil adjacent to plant roots, is affected by 23 the activities of both plant roots and associated microorganisms which cause changes in 24 soil properties including nutrient mineral composition. Accordingly, the actual 25 availability of plant nutrients may not be the same as that estimated on the basis of bulk 26 soil analysis. However, the extent and manner in which the availability of plant nutrients 27 in bulk and rhizosphere soils differ remain unclear. Therefore, the present study defined 28 the rhizosphere as the soil adhered to plant roots, established a set of small-scale protocols 29 for analyzing the nutrient minerals of small soil samples, and then characterized the 30 rhizosphere soil of sorghum, Sorghum bicolor (L.) Moench. The mineral contents of the 31 bulk and rhizosphere soil differed significantly, with nutrient contents generally greater 32 in the rhizosphere, and particularly remarkable accumulation was observed in regards to 33 ammonium ion and exchangeable potassium concentrations. Such accumulation might be 34 due, in part, to the greater per weight surface areas of rhizosphere soil particles, but other 35 mechanisms, including the accumulation of organic matter, could also be involved.
151 Available phosphorus measurement 152 The available phosphorus (P) contents of the soil samples were estimated using 153 the Truog method [20] . Twenty milligrams of each soil sample was suspended in 4 mL 154 H 2 SO 4 (1 mM) that contained 0.3% (w/v) ammonium sulfate, in a 5-mL plastic tube, and 155 shaken at room temperature for 30 min. A 1-mL aliquot of each suspension was then 156 transferred to a 1.5-mL microtube and centrifuged at 13,000 ×g for 10 min. Aliquots (200 157 µL) of the resulting supernatants or standard solutions (0-600 ng P 2 O 5 as KH 2 PO 4 ) were 158 then transferred to a microplate, mixed with 50 µL coloring reagent, and incubated at 159 room temperature for 20 min. The coloring reagent was prepared fresh on the day of use 160 by formulating a 10:3:1:11 (v:v:v:v) mixture of H 2 SO 4 (2.5 M), ammonium molybdate 161 (4%, w/v), potassium antimonyl tartrate trihydrate (0.28%, w/v), and distilled water, and 162 then dissolving ascorbic acid into the mixture at a concentration of 4.2 mg mL -1 . 231 is important to note that such small-scale analysis could be biased during the sampling of 232 heterogeneous soils. However, there was no concern about such bias in the present study 233 because the soil samples were passed through a 500-µm sieve to remove large aggregates 234 and could be easily homogenized thereafter. 15 306 particles through electrostatic interactions. However, the differences in the NH 4 + and K + 307 contents of the bulk and rhizosphere soils were so remarkable that it seems unlikely that 308 the differences are the result of differences in specific surface area alone ( 
